more usual form of the disease which some call Hodgkin's granuloma.) LITERATURE Rosenthal (1936) first presented a histological classification of Hodgkin's disease based on the proportion of lymphocytes to reticulum cells. He found that a higher proportion of lymphocytes correlated with a longer survival. Jackson (1937 Jackson ( , 1939 and Jackson and Parker (1944, 1947) first defined the condition which they called paragranuloma and showed that the prognosis was clearly better than that of ordinary Hodgkin's disease. Since then, various workers have described series of similar cases (Robb-Smith, 1947; Wright, 1956 Wright, , 1960 Bonenfant, 1954; Lumb, 1954; Trautmann, 1954 Trautmann, , 1959 Marshall, 1956; Symmers, 1958) . There is general agreement on the broad definition of the histology and on the improved prognosis. In spite of this, the actual cases remain difficult diagnostic problems. We hope to be able to define the diagnostic criteria a little more closely and to show that the prognosis is so strikingly better that an accurate diagnosis is of great clinical importance. MATERIAL We have collected all the examples of possible benign Hodgkin's disease, both from our own hospital and from cases sent in by our colleagues. These were examined without any knowledge of the clinical course. Forty-five cases were found which, on purely histological grounds, we considered to be examples of benign Hodgkin's disease and a followup was obtained on these. This was successful in all cases except one, although we have good reason for believing the patient to be alive seven years after the onset of the disease. Because of the long course of the disease, there seemed little point in considering cases of very recent onset, so that patients who had suffered from the disease for less than three years were excluded. There were then 44 cases of benign Hodgkin's disease selected on morphological grounds with a minimum follow-up period of three years; in fact, all were followed for four years or longer. Fifty-six biopsies from these cases were available for study. Multiple biopsies were available in 10 patients; five of these showed transition to classical Hodgkin's disease. One further biopsy also showed benign Hodgkin's disease, but was too poor technically for detailed study. We were unable to obtain the first biopsy in Case 7; it was reported elsewhere as Hodgkin's disease and because the second biopsy showed typical benign Hodgkin's disease we have presumed that the first was similar and, although marked on Fig. 1 , it is not, of course, included in our analysis. A further four biopsies showed normal lymphoid tissue only and are not shown in Fig. 1 . The cases are numbered and successive biopsies of the same patient designated by the letters A, B, and C.
Because of the rarity of the condition and because many of our cases were sent to us for an opinion by other pathologists, only paraffin-blocked material was available, and in some cases only a single haematoxylin-and-eosin-stained section was obtainable. Silver-impregnated reticulin preparations were made wherever possible and a few other special stains, notably methyl violet for amyloid, were used to clarify specific points. All histological examinations were made without knowledge of the subsequent course of the patient.
In order to clarify the boundary between benign and classical Hodgkin's disease a control series of 43 biopsies from 42 consecutive cases of classical Hodgkin's disease seen in the department from 1950 to 1955 were also studied.
CLINICAL FEATURES
Details of the presenting features are summarized in Table I. The age of onset varied from 6 to 70   27  26  25  24  23  22  a 21  -20  3 19  o 18  -_ 17  -16  o 
years; in 31 cases the disease began between the ages of 15 and 35 years. Thirty-one cases occurred in men and 13 in women, giving a sex ratio of 2-4 to 1. In all cases where the patient complained of symptoms relevant to the disease the presenting complaint was painless enlargement of lymph nodes, and in 36 of the 44 cases these were situated in the neck. The cases were staged when first seen using the criteria similar to those of Peters and Middlemiss (1958) fibrils, usually less dense than that of a normal node (Fig. 3) . In 16 biopsies a similar delicate meshwork was divided into lobules of variable size by denser bands of reticulin fibrils (Fig. 4) . In 10 biopsies there was a pattern not unlike that of giant follicular lymphoma. Here the tissue was divided into a series of uniform rounded masses 2 to 4 mm. diameter by reticulin bands with very sparse fibrils within the 'follicles' (Fig. 5) . A heavy increase of reticulin was unusual and collagenous bands were seen in only two biopsies. Generally the density of the reticulin was considerably less than in ordinary Hodgkin's disease. In many nodes, including those that appeared to be totally involved, part of the peripheral sinus could still be made out. In ordinary stained sections lymphocytes comprised the majority of the cells in the affected nodes (Figs. 6 and 7). They were morphologically indistinguishable from the small lymphocytes seen in normal nodes and did not show mitotic figures. The reticulum cells, which lay free in the pulp among the lymphocytes, were in the minority. They averaged about 10t in diameter and had a poorly outlined pink cytoplasm. The nucleus, which occupied most of the cell, had a sharply drawn nuclear membrane, a finely dotted chromatin net and, sometimes, a small dark nucleolus. Mitoses were not commonly seen in these cells and were only present in any number in eight biopsies from seven cases. In one of these cases we have histological evidence of transition to classical Hodgkin's disease, and a further three died with a clinical diagnosis of generalized Hodgkin's disease. In seven biopsies sarcoid-like aggregates of histiocytes were observed. These cells were larger than those just described, with a smaller nucleus and a brightly eosinophilic cytoplasm. Of these seven cases two showed histologically transition to classical Hodgkin's disease and four died, three of generalized Hodgkin's disease. The relative number of lymphocytes and reticulum cells was found to be of the greatest importance. These were estimated and expressed as a percentage of the total of both types of cell. In 50 biopsies, 80 % or more of the cells were lymphocytes and 20% or less reticulum cells. In the remaining biopsy the percentages were 75 and 25 respectively. In 36 biopsies, 90 % or more of the background cells were lymphocytes (Fig. 6 ).
Steinberg-Reed cells were present in all biopsies and were regarded as essential to the diagnosis.
They varied in size from 15, to 45,u in diameter, but the majority lay within the range 15u to 25,u.
Transitions between reticulum cells and StemnbergReed cells could be observed fairly readily and for this reason a minimum diameter of 15,L was accepted for the latter (Smetana and Cohen, 1956) . Their cytoplasm was poorly outlined, pale pink, and granular, but often vacuolated so that all that could be seen was a halo around the nucleus. The nucleus was big in relation to the size of the cell. Sometimes it appeared single and round, sometimes it was folded or lobed and sometimes there appeared to be two or more round, discrete nuclei. The nuclear membrane was finely drawn, with a few chromatin dots upon it. A striking feature was the presence of one or two large eosinophilic nucleoli measuring from l,u to 4,u in diameter. Mitoses, both normal and abnormal, were a constant feature of the Steinberg-Reed cells and in only one case were they difficult to find. On average, nearly 3 % of all Steinberg-Reed cells were in mitrosis (Fig. 7) . There was no apparent correlation between the number of mitoses and the liability to transition to classical Hodgkin's disease. The number of Steinberg-Reed cells present varied widely both from node to node and in different parts of the same section. Estimated on a one to four plus system their distribution was: one plus in 14 biopsies, two plus in 22 biopsies, and three plus in 15 biopsies. In no instance were very large numbers of SteinbergReed cells seen. In 32 biopsies they were scattered singly through the lymphocytic background, in 18 biopsies they were aggregated to form small loose clusters, and in one biopsy they formed large clusters.
Eosinophils were present in small numbers in seven biopsies, but never in the large numberi observed in some cases of classical Hodgkin's disease. Neutrophil polymorphs were present on one biopsy, and small numbers of plasma cells in four.
Amyloid, staining metachromatically with methyl violet, was present in one biopsy and paramyloid in 21.
Caseation and necrosis were not seen, save in one biopsy where there were a few microscopic areas of necrosis. Capsular invasion was not seen. DIAGNOSTIC CRITERIA In our experience the following criteria need to be fulfilled before a diagnosis of benign Hodgkin's disease can be made. The normal architectural pattern of the node in a reticulin preparation must be destroyed in the affected part, and should be replaced by one of the three patterns described above. Steinberg-Reed giant cells must be present. At In the latter partial involvement of the node was seen only five times. In silver-impregnated preparations the normal architecture was always destroyed and was usually replaced by a tangled network of fibres appreciably denser than in the benign form. The total density of the reticulin was excessive in about two-thirds of cases of classical Hodgkin's disease but in the other third it was not appreciably denser than in the benign form. In seven cases the reticulin showed a fine lobulation like that of one pattern of benign Hodgkin's disease and in another eight there was a similar but much denser lobulation with true collagen. In haemalum-and-eosin-stained sections lymphocytes were always present and they were not morphologically different from those of benign Hodgkin's disease nor did they show mitotic figures. Reticulum cells were always present in much greater numbers than in benign Hodgkin's disease and generally they were larger and more pleomorphic. Mitoses could always be found in them, though they were numerous in only one case. Sarcoid-like aggregates were seen in only five cases. A constant difference was seen in the proportion of reticulum cells to lymphocytes. Whereas in benign Hodgkin's disease reticulum cells did not exceed 20%, they always exceeded 35% in the classical disease (Fig. 9) in which transition occurred varied from four to 13 years.
In the other two fatal cases post-mortem examination revealed generalized amyloidosis, and in both death was due to uraemia consequent upon renal vein thrombosis. In one case the benign Hodgkin's disease was confined to a single group of nodes in the neck. In the other there was no trace of Hodgkin's disease and, although the clinical course was punctuated by frequent recurrences, three biopsies taken over a period of nine years all showed benign Hodgkin's disease. Intercurrent illnesses were not prominent in our series and none of the deaths could be ascribed to them apart from the above cases of amyloid which were considered to be secondary to benign Hodgkin's disease.
Treatment was by local excision, radiotherapy, or nitrogen mustard, either singly or in combination.
Local excision was the only form of initial treatment in 15 cases and in only one of these was a radical dissection attempted. In 10 of these the disease recurred at the same site after intervals varying from one to 13 years, and in one case residual enlarged nodes have remained unchanged. The remainder are free from recurrence, one, four, four, and 20 years later respectively.
Thirty-four patients received one or more courses of radiotherapy; another patient also received radiotherapy but only after transition to classical Hodgkin's disease had occurred. Details of the dose and method are not generally available. A single course of treatment was followed, in 24 patients, by a remission lasting from three to 10 years; only five of these have had recurrences. In five patients several courses of treatment were required before remissions lasting from five to 22 years were induced.
In four cases the disease was never satisfactorily controlled and ran a relentless course with death after illness lasting from 15 months to 12 years. The remaining patient has been observed for less than one year since radiotherapy; he is free from recurrence.
Chemotherapy was only employed as the initial treatment in two cases.
The period of follow-up has varied from a minimum of four years in all cases to a maximum of 26 years. Of 41 patients followed for five years, three died, giving a crude five-year survival rate of 93 %. Of 19 patients followed for 10 years, five died, giving a crude 10-year survival rate of 74%. A better estimate of the survival rate is given by the life table (Table IL) ; calculated by this method, the five-year survival rate is 93 % (standard error= 3-8 %) and the 10-year survival rate is 85 % (standard error-65 %).
DISCUSSION INCIDENCE OF BENIGN HODGKIN'S DISEASE Because
of the way in which the present series was collected, it was impossible to determine from our figures the incidence of benign Hodgkin's disease. Of 2,127 cases of tumours of lymphoid tissue reported in the literature (Jackson and Parker, 1947; Lumb, 1954; Symmers, 1958) Jackson and Parker (1947) , Marshall (1956) and Lumb and Newton (1957) , all noted occasional involvement of the spleen and bone marrow clinically and Symmers (1958) stated that leukaemia could occur. Wright (1960) observed at necropsy infiltration of the liver and spleen by collections of lymphocytes and Sternberg-Reed cells, although elsewhere in the body the picture was that of classical Hodgkin's disease. In the present series the disease appeared to have involved bone marrow, spleen, spine, breast, and soft tissues of the buttock. In none of these was the involvement confirmed histologically, so that it is uncertain whether or not transition to the classical form had occurred; in some cases it appeared likely that it had. Cases showing splenomegaly or other evidence of spread beyond lymph nodes usually do badly. Jackson and Parker (1947) state that constitutional symptoms do not occur. Three of our patients complained of weight loss and fever; in two of these the disease was apparently confined to a single group of nodes. One patient remained well for eight years following radiotherapy before transition to classical Hodgkin's disease occurred, and one remained well for four years following her initial course of treatment, before developing enlarged lymph nodes in the abdomen. The remaining patient ran a progressive course, dying three years after the onset of the disease. Four patients have been, or are, pregnant. Hartvigsen (1955) and Southam, Diamond, and Craver (1956) (1947) , subsequent descriptions (Harrison, 1952; Lumb, 1954; Smetana and Cohen, 1956; Wright, 1956; Lumb and Newton, 1957; Symmers, 1958; Pitcock, Bauer, and McGavran, 1959; Wright, 1960) have differed in detail and emphasis, and new facts have emerged.
Partial involvement of affected lymph nodes was first described by Jackson and Parker and stressed by Harrison, although Wright and Symmers believe it to be infrequent. The present series has shown it to be surprisingly frequent and the retention of a few surviving follicles to one side of the node in no way militates against the diagnosis.
The reticulin pattern varies widely. Harrison first drew attention to the reticulin and collagenous lobulation, an observation since confirmed by Lumb and Wright as well as by the present findings. Rappaport, Winter, and Hicks (1956) described a follicular lymphoma of Hodgkin's type of which they wrote 'were the background not follicular or nodular, one would not hesitate to classify most of these as Hodgkin's paragranuloma'. These authors showed that the presence of a follicular pattern in any type of tumour of lymphoid tissue was associated with an improved diagnosis. In our series, a fine network with or without superadded lobular and follicular pattern was observed. There is thus no single characteristic reticulin pattern in this disease, although a gross increase in the amount of reticulin is against the diagnosis and in favour of classical Hodgkin's disease.
All authors stress that the bulk of the node is composed of small mature lymphocytes, which cannot be distinguished morphologically from those seen in normal nodes. Mitotic figures are not seen in these cells. The importance of the number of lymphocytes was first realized by Rosenthal (1936) and was the basis of his attempt to correlate histological appearances and prognosis; this has recently been emphasized by Pitcock et al. (1959) Smetana and Cohen (1956) and in benign Hodgkin's disease by Jackson and Parker (1947) . These lesions were observed in seven biopsies in the present series and appear to be associated with a poor prognosis, although this was not the experience of Smetana and Cohen. SternbergReed cells are considered by all authors to be essential for the diagnosis of benign Hodgkin's disease, although Wright (1960) Transition from benign to classical or sarcomatous Hodgkin's disease has been observed by most authors (Jackson and Parker, 1947; Custer and Bernhard, 1948; Lumb and Newton, 1957; Symmers, 1958; Wright, 1960) , although the frequency with which this occurred has varied from series to series. Jackson and Parker estimated the frequency at about 20%, and 10 of Lumb and Newton's 36 cases underwent this change. We were able to confirm this transition histologically in five cases, and its occurrence was suggested by the clinical course in a further four. Although Smetana and Cohen (1956) This difference becomes much more significant if the 10-year survival rates of benign and classical Hodgkin's disease are compared. Twenty-one of the cases reported by Jackson and Parker (1947) were followed for 10 years; 10 (48%) were alive at the end of this time. Smetana and Cohen (1956) reported a 55% 10-year survival rate. Wright (1956) followed five cases for 10 years with no deaths; but in a later series (1960) of 11 cases followed for the same period three died. Fourteen of 19 of our cases followed for 10 years survived this period. These results are very different from those quoted for Hodgkin's disease as a whole (see Table V ) which The results of Peters and Middlemiss (1958) are much better than average and must be attributed to a better technique of treatment. It is their practice to irradiate prophylactically the lymph node regions adjacent to those actually affected. In the present series treatment was undertaken at many centres so that the results cannot be a reflection of a single technical advance in radiotherapy.
It is, however, difficult in a disease with such a slow remittent course to assess accurately the effect of treatment in the individual case. The striking difference in the recurrence rates after surgery alone, and after radiotherapy, observed by both Wright and ourselves suggests that radiotherapy does in fact influence the course of the disease. For this reason we advise biopsy-excision followed by radiotherapy. Peters (1950) first showed a correlation in Hodgkin's disease between the extent of the disease when the patient was first seen and the survival rate. Because of the frequency with which benign Hodgkin's disease is initially localized to a single group of nodes, it has been suggested that the improved prognosis is merely a reflection of the localization of the disease. If the present series is combined with that of Wright (1956) and the others listed in Table IV (15%Y,) call 'reticular lymphoma'.) Of these, 154 survived five years, giving a crude five-year survival rate of 59%. There is thus a considerable difference in prognosis between cases of Hodgkin's disease localized to one site and cases of benign Hodgkin's disease, irrespective of the extent of the disease when first seen. These arguments in no way invalidate Peters' conclusions and it appears to be an established fact that the prognosis in classical Hodgkin's disease is much better when the condition is localized to a single group lymphatic region.
As far as the individual patient is concerned, it is extremely difficult to state dogmatically whether a cure has been effected in benign Hodgkin's disease. Certainly recurrences and death after a quiescent period of 10 years or longer are not uncommon. Jackson and Parker (1947) report a patient who died in the twenty-seventh year of his illness; following his initial course of treatment he had remained well for 24 years. The same authors also report a patient surviving 35 years with recurrences in the seventh and twenty-seventh years. We believe that progression is ultimately inevitable in the absence of treatment but that with energetic radiotherapy a permanent cure is possible.
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